Loss of autophagy promotes murine acetaminophen hepatotoxicity.
Previous reports indicate that mitochondrial dysfunction is essential for the development of liver injury due to acetaminophen. On the other hand, autophagy, which is a major catabolic pathway, plays a critical role in removing protein aggregates, as well as damaged or excess mitochondria in order to maintain intracellular homeostasis. The aim of this study was to clarify if autophagy is linked to liver injury due to acetaminophen. Acetaminophen was administered intraperitoneally to liver-specific Atg7-deficient mice and wild-type mice. A variety of cellular and molecular approaches were used to evaluate the role of autophagy in acetaminophen-induced cell death. Treatment with acetaminophen induced formation of autophagosomes in hepatocytes from wild-type mice, but not in Atg7-deficient mice. Autophagy deficiency enhanced acetaminophen-induced liver injury and activation of caspase-3 and -7 in the liver. Acetaminophen-induced reactive oxygen species (ROS) production, mitochondrial membrane depolarization, and JNK activation in hepatocytes were accelerated by autophagy deficiency. The combination of cyclosporin A or JNK inhibitor (SP600125) with acetaminophen blunted both acetaminophen-induced apoptotic and necrotic cell death in autophagy-deficient hepatocytes. Induction of autophagy during acetaminophen treatment plays a pivotal role in the protection against acetaminophen-induced hepatotoxicity through the removal of damaged mitochondria and oxidative stress.